


3M™ Textool™ Open-Top Sockets for BGA Packages
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3M™ Textool™ Open-Top Sockets for BGA Packages

First to market in 1992 with BGA sockets, 3M continues to expand the product range and options
available. The versatile product design and four product platforms enable quick-turn and low cost
proliferation of new sizes. 3M provides reliable performance for test and burn-in applications with a
proven design perfected with years of customer experience. 3M provides sockets for most types of
BGA packages, standard or custom, in a variety of pitches, including 0.65 mm, 0.80 mm, 1.00 mm
and 1.27 mm.

3M Textool Open-Top Test and Burn-in Sockets provide the following benefits:

Dual-Beam Contact Design
* Minimizes ball deformation with low actuation force, minimal shear stress and contact points above center plane
e Maximizes contact durability due to lower stress per contact beam
» Enhances electrical reliability by expanding contact interface zone

Micro-Wiping Effect
» Optimizes contact interface by removing oxide build-up
* Minimizes solder transfer to contact tips

Open-Top Socket Design
¢ Accommodates a wide range of package dimensions
» Compatible with most automated device loaders
* Enables easy manual operation with low actuation force
» Reduces lead time and cost with modular tooling and optimal footprint density

Global Support
» Local sales and technical service personnel in all major markets worldwide
 Design resources and materials expertise in both the United States and Japan
* Quick-turn product samples shipped anywhere in the world
» Website provides easy access to technical information worldwide

3M Contact Durability

3M’s dual-beam contact increases socket durability with its patented dual-beam motion.

5 ¢ Since both beams of the 3M contact
are moving, each one only has to
move Gj,,/2.

3M’s
Dual-Beam
Contact
Motion

GSM

— <— .
‘ ‘  For a single beam contact to

5 accommodate the same ball (G;y=

; G, ), one beam must cover the entire

| gap, thus accelerating the force

applied to the beam in motion as the

‘ contact travels.
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Stress 3M .
* The added stress of additional travel

in the single beam contact increases
the likelihood of fatigue-related
failures.

Closed Open

Single-Beam
Contact
Motion

%‘  The dual-beam motion of the 3M
Textool socket contact prolongs

socket mechanical life cycle,

Force decreasing total cost of ownership.
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3M"™ Textool™ Open-Top Sockets for BGA Packages

3M Contact Reliability

3M’s micro-wiping contact increases electrical reliability and decreases total cost of ownership.

Edge-Point Contact

Concentrated contact point
accumulates solder over time.

Contact Mark

3M’s Micro-Wiping Contact

Multiple Contact
Points

Contact Mark

It is difficult to accumulate solder on
this larger area. Micro-wiping helps
keep contacting surfaces clean.

Competition’s Piercing Contact
Encourages solder build-up over time, which in
turn increases long-term electrical resistance and
decreases reliability. This reduces socket total life
cycle and increases total cost of ownership.

3M’s Dual-Beam Micro-Wiping Contact
Provides larger contact area and micro-wiping
motion to reduce solder build-up over time, thus
maintaining long-term electrical resistance,
increasing reliability and prolonging the life cycle
of the socket. This decreases total cost of
ownership.

_ Edge Point Contact

3awv
Flat Area Contact

/

Contact Resistance

I I I T T I Iy T | »
L

BI Cycle




3M™ Textool™ Open-Top Sockets for BGA Packages

Micro-Wiping and Solder Ball Deformation

e The contact arms grasp the solder ball above its center.
The shape of the contact arm exerts a component of the
applied force in a downward direction, enhancing
package retention.

» The dual-beam contact provides balanced forces,
reducing the sheer stress on the solder ball.

| Fr=

i

Note: FL = Force Left, FR = Force Right

1.27 mm

1.00 mm, 0.80 mm, 0.65 mm

Contact Mark
With Micro-Wiping

FL

&~

Contact

Fr

Contact Solder Ball

Contact Mark
With Micro-Wiping

,FL

Contact

FR’

Solder Ball

Contact

1.27 mm Solder Ball Deformation
After 48 Hours at 125°C

1.0 mm Solder Ball Deformation
After 24 Hours at 125°C

The 3M Textool Open-Top BGA Socket contact is designed to minimize deformation of the solder ball. This is achieved by means of a
low-force, dual-beam design that touches the ball at two opposing points away from the BGA seating plane. The result is a
system producing only minor indentations which have no effect on solder ball coplanarity.

} Micro-Wiping

CLOSED




3M™ Textool™ Open-Top Sockets for BGA Packages

Package Alignment

Loading Sequence
See Illustration Below

1

2.

. The top cover is pushed down until fully depressed.

The downward motion of the top cover is translated to
lateral motion bringing the package guides to the loading
position. Concurrently, the nest combs move to open the
contact arms to the open position.

. A BGA package is loaded between the guides to achieve

proper alignment of solder balls with socket contacts.

. Raised features on the nest serve as physical stops that

control package entry to the correct depth for proper
socket operation.

Contact

Nest Comb

/— Top Cover
Package Guide
Package

Package Stop

Socket Construction

Top Cover :

Package Guide \ Retainer Clip (2)
g Package Stop (4)

g
Nest szb Nest (2)
W

| ' Contacts
Base
' Alignment Plate




3M™ Textool™ Open-Top Sockets for BGA Packages

BGA Packages and Relation to Socket

BGA packages are available from multiple sources in a wide  specified and the corresponding socket feature designed to

variety of designs, materials, body sizes, matrices, pin match the package specification. To properly select or
pattern configurations, pitches and thicknesses. To assure design a socket, the following package dimensions must
proper mating of package to socket and reliable socket be specified accurately.

performance, all package parameters must be precisely

Essential BGA Package Dimensions

D
Dimensions ~ >
Overall Height A
Ball Height Ay +
Substrate Thickness A, +
Ball Diameter ob +
+
Body Size
E +
D, +
Total Pitch
E, +
t Minimum Mold Cap D, *
(If Retainer Clip is Used) E, +
t Maximum Mold Cap D3 +
(If Retainer Clip is Used) E, + Square Edge
Ball Pitch e '
Mp v
Number of Rows D
Ve I
Number of Balls n 2
Zp +
Package Overhang > "
: — - Tapered Edge
Pattern — Need Pattern Drawing .

T If retainer clip is specified, style of clip depends on
package profile. The dimensions D, & E, and D; & E; :
noted at right are required to select the proper - —= —>
clip design.

Note: To assure proper match of socket to package, the
preferred information is the latest revision of the customer
package drawing. The package drawing should contain all of the
information in the above table. Send the current package
drawing to 3M Customer Service.

Contact Gap Adjustment

3M Textool Open-Top BGA Sockets are designed to function
with common solders under normal production burn-in
conditions. In addition, for customers using eutectic solder-balls
in long-term testing and/or high-stress environments such as “life
testing” and “HAST,” 3M can customize sockets to control solder
ball deformation by making an adjustment of the socket contact
gap. This adjustment is called “custom gapping” and is based on
actual measurement of BGA samples that are provided by the
customer. This disclaimer is intended to cover eutectic and other
low melt-point solder applications only. Higher melt-point
solders, such as 90/10 and lead-free, do not require custom
gapping. Please contact 3M Customer Service with your specific
needs and conditions. Custom gapping tailors the socket for an
exact solder ball diameter and should only be considered for
stable production applications where solder ball dimensions are
not expected to vary.




3M™ Textool™ Open-Top Sockets for BGA Packages

Socket Mechanism and Operating Instructions

BGA Package

2
&
AN > é ;

Base Plate

Solder Ball

Stage 1

Free State. Socket, with normally closed contacts, in
free state, ready for actuation.

Stage 2

Contacts Open. A downward force is applied to the
top plate, which translates to a lateral motion of the nest
combs, and opens the contacts to receive the solder ball.

Note:
Depress top cover before inserting package.




3M™ Textool™ Open-Top Sockets for BGA Packages

Socket Mechanism and Operating Instructions

/

ZIF
(Zero Insertion Force)

Stage 3 Stage 4
A BGA device is placed into the top opening. Alignment The vertical actuation force is removed, the contacts
features guide the package into proper position so each close and each ball is gripped above its horizontal center.

ball rests between the open contact arms.



3M™ Textool™ Open-Top Sockets for BGA Packages

Ordering Information

1. Submit your detailed package drawing to 3M
Customer Service.

2. Specity optional features desired:
* With or without board locating posts
 With or without retainer

3. 3M Customer Service will assign complete part
number.

Socket Options

Optional
Package Retainer

Retainer Clip Feature

3M Textool sockets are designed to function properly
without the use of retainer clips. The retainer clip feature is
desirable for high vibration/shock applications and with
small or non-spherical solder balls. The purpose of the
retainer clip feature is to retain the DUT in the socket
should there be an event or conditions leading to
dislodgement of the solder balls from the socket contacts.
Retainer clips are custom-designed based on specific
package dimensions and should only be considered for
stable production applications where package dimensions
are not expected to vary. In cases of non-spherical and
small solder balls, 3M Technical Service may request
package samples for fit analysis.

Optional Board Locating
Post on Socket Base (2)

Optional Length of
Contact Tail

Optional Board Locating Post
on Alignment Plate (2)

Socket Part Numbering System

2XXX-9XXX-XX-X X

Pin Count

Product Series Number

Product Platforms
0 = Type-0

1 = Type-I

2 = Type-II

3 = Type-III

Package Size/
Matrix Variation

X X 1
—I_— Material Type

1 = PES/BeCu/Au

Solder Tail Length

Retainer
4 = Without
5 = With

Board Locating Post

0 = Without

1 = With (Both Alignment Plate and Base)
2 = With (Alignment Plate Only)

3 = With (Base Only)

Product Variation
(3M Assigned)



3M™ Textool™ 0.65 mm Open-Top BGA Sockets

rve our customer

chnical document

2ase visit our web
the most up-to-
achnical informati

BGA 0.65 mm Pitch Socket Platforms

Type Maximum Body Size (mm) Maximum Matrix Maximum Ball Count Status
| 12x12 17x17 289 Inquire”
Il 17x17 25x25 625 Available
1] 21x21 31x31 961 Inquire”
*Note: At time of publication, Types I and IIT were not released for sale. Please contact 3M Customer Service for current
availability.

BGA 0.65 mm Pitch Socket Available Package Guide Sizes

Socket Type Series Number Package Body Size (mm) Matrix Count Maximum Pin Count
Il 9671 9x9 13x13 169
9620 13x13 18x18 324
9621 13x13 19x19 361
9670 13x13 20x20 400
9622 14x14 19x19 361
9623 14x14 20x20 400
9625 15x15 20x20 400
9624 15x15 21x21 441
9672 15x15 22x22 484
9626 16x16 22x22 484
9627 16x16 23x23 529
9628 17x17 24x24 576
9629 17x17 25x25 625

Note: Contact 3M Customer Service Rep or 3M Authorized Distributor for information on sizes not listed on the above chart.
Contact patterns can be customized to match the package.



3M™ Textool™ 0.65 mm Open-Top BGA Sockets

Product Specifications

Physical
Body:
Material: Polyethersulfone (PES)
Flammability: UL 94V-0
Color: Black
Contact:
Material: Beryllium Copper
Plating: Gold over Nickel
Other Metal Parts: Stainless Steel
Marking: 3M Logo / Textool
Electrical . .
Insulation Resistance: >1000MQ at 100 Vdc
Dielectric Withstanding Voltage: 100 Vrms at Sea Level
Initial Contact Resistance: <50 mQ measured at 1.0 mA applied current
Current Rating: 0.5 A max @ 25°C
Environmental
Operating Temperature Rating: -55°Cto +150°C
Mechanical
Durability: 20,000 actuations (10,000 devices load/unload) at room temperature
Initial Contact Force: 8.5gf (0.087N) Nom for 0.4 mm diameter solder ball
Initial Operating Force of Top Cover: Type II - 5Kg Max @ Full Pin Count
Contact Wiper Gap — Fully Open: 0.55 mm Nominal
Safety
Precautions Caution!
Provide appropriate local exhaust ventilation quheatmg of product may rqlease vapors
when product is heated. Avoid skin contact which may cause eye and respiratory
with hot material. Wear appropriate gloves to irritation. Skin contact with heated product
prevent thermal burns. may cause burns.

Consult Material Safety Data Sheet for further information
on health hazards, precautions, and suggested first aid.

Additional Information

Contact Probing Receptacle Use
Top side probing can be accomplished by using a probe A “ZIF” receptacle is preferred. If a “LIF” receptacle is
head that matches the device pattern. Individual contact used, the insertion force must be <100g/pin.

probing should only be on the contact tails.
Field Repairability

BGA socket contacts are generally not repairable or
replaceable.

10



3M™ Textool™ 0.65 mm Open-Top BGA Sockets

Type 1l
33.00£0.10 —p
38.0
<+ 22.00£0.10
—— 240 ——p
2X @ 1.55-1.60 | < 0.65+0.05
For Locating Pitch 0.65 +0.05
Posts on Socket Pitch
Alignment Plate
T - : \
2XXX - 96X>‘r -XX-XXX1
H T D
u — f —
|
38.0 ‘
1
15.60
1 _ 1 +0.10
Max Matrix

YL >

i
i

e

7
VA

v \

/ %/TE?@OOL |

/

Optional ——V

Package Retainers

Package Outline

625X @ 0.22 Min

Contact Hole

2X@210-2.18
For Optional
Locating Posts
on Socket Base

—— 2.0

Contact Tail

Max Matrix

PCB HOLE PATTERN

2X @ 2.20-2.30
For Mounting
Screws (*)

15.8

y

s
|

i

8.3
Pkg Seating Plane

i

B 1t T \j
1 T 7
0.5 Millimeters
Standoffs
0.12x0.15 . .
Contact Tail 4X1.50 Dimension | .0 .00
Optional Alignment Posts
PCB Locating —B 0.65
Posts Pitch Tolerance |1025 |+0.13

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 4.0 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

PACKAGE SPECIFICATIONS

Max Package Size

17.0 £ 0.10 mm SQ Max

Max Matrix 25 x 25 Max
Ball Diameter 0.35-0.45 mm
Ball Height 0.30 mm Min

PCB RECOMMENDATIONS

Board Thickness

1.6 mm

Through Hole Diameter

0.22 mm Min

11



3M™ Textool™ 0.80 mm Open-Top BGA Sockets

BGA 0.80 mm Pitch Socket Platforms

Type Maximum Body Size (mm) Maximum Matrix Maximum Ball Count Status
I 12x12 13x13 169 Available
Il 17x17 19x19 361 Available
11 21x21 25x25 625 Available

BGA 0.80 mm Pitch Socket Available Package Guide Sizes

Socket Type Series Number Package Body Size (mm) Matrix Count Maximum Pin Count

| 9014 9x9 9x9 81
9015 9x9 10x10 100
9016 10x10 10x10 100
9017 10x10 11x11 121
9016 10x10 12x12 144
9018 11x11 11x11 121
9019 11x11 12x12 144
9018 11x11 13x13 169
9010 12x12 13x13 169

Il 9026 12x12 14x14 196
9027 13x13 14x14 196
9028 13x13 15x15 225
9029 14x14 15x15 225
9020 14x14 16x16 256
9029 14x14 17x17 289
9021 15x15 16x16 256
9022 15x15 17x17 289
9021 15x15 18x18 324
9023 16x16 18x18 324
9024 16x16 19x19 361
9025 17x17 19x19 361

I 9030 17x17 20x20 400
9031 18x18 20x20 400
9032 18x18 21x21 441
9031 18x18 22x22 484
9033 19x19 21x21 441
9034 19x19 22x22 484
9033 19x19 23x23 529
9035 20x20 23x23 529
9036 20x20 24x24 576
9037 21x21 24x24 576
9038 21x21 25x25 625

Note: Contact 3M Customer Service Rep or 3M Authorized Distributor for information on sizes not listed on the above chart.
Contact patterns can be customized to match the package.

12



3M™ Textool™ 0.80 mm Open-Top BGA Sockets

Product Specifications

Physical
Body:
Material: Polyethersulfone (PES)
Flammability: UL 94V-0
Color: Black
Alignment Plate:
Material: Liquid Crystal Polymer (LCP)
Flammability: UL 94V-0
Color: Black
Contact:
Material: Beryllium Copper
Plating: Gold over Nickel
Other Metal Parts: Stainless Steel
Marking: 3M Logo / Textool
Electrical

Insulation Resistance:
Dielectric Withstanding Voltage:
Initial Contact Resistance:
Current Rating:

>700MQ at 500 Vdc

500 Vrms at Sea Level

<50 mQ measured at 1.0 mA applied current
0.5 A max @ 25°C

Environmental

Operating Temperature Rating:

-55°C to +150°C

Mechanical

Durability:
Initial Contact Force:

Initial Operating Force of Top Cover:

Contact Wiper Gap — Fully Open:

Safety

Precautions

20,000 actuations (10,000 devices load/unload) at room temperature

12¢gf (0.12N) Nom for 0.4 mm diameter solder ball
15gf (0.15N) Nom for 0.5 mm diameter solder ball
Type I - 3Kg Max @ Full Pin Count

Type II - 5Kg Max @ Full Pin Count

Type III — 7Kg Max @ Full Pin Count

0.65 mm Nominal

Caution!

Provide appropriate local exhaust ventilation
when product is heated. Avoid skin contact
with hot material. Wear appropriate gloves to
prevent thermal burns.

Consult Material Safety Data Sheet for further information

Overheating of product may release vapors
which may cause eye and respiratory
irritation. Skin contact with heated product
may cause burns.

on health hazards, precautions, and suggested first aid.

Additional Information
Contact Probing

Top side probing can be accomplished by using a probe
head that matches the device pattern. Individual contact

probing should only be on the contact tails.

Field Repairability

replaceable.

Receptacle Use

A “ZIF” receptacle is preferred. If a “LIF” receptacle is

used, the insertion force must be <200g/pin.

BGA socket contacts are generally not repairable or

13



3M™ Textool™ 0.80 mm Open-Top BGA Sockets
Type |

<——— 26.00 £0.05

—_—

33.0
2X Dia. 2.00 0.30 min Dia.
27.00 .
Guide Hole — lggg — Contact Hole
17.0 for automatic -
| loader/unloader
—--—— - —— -/~ _—2X@2.20 min
/ ' /]/_For Optional
I]] [ [2xxxiooix || |-+ <~ | Mounting Screws”
T
I
T
—1 |
33.0 l :
17.0 © —I— < I— € WXL
. " - - b - T +0.10
V i ] | Max‘Matrix
> 4] ﬁx
[I] I
| K; I
0.80 +0.05
/TEXTOOL A Pitch
\ J/ A —
| ¢
_ € 0.80 +£0.05 ~ 4X Dia. 1.60 min
Optional i Pitch — 9.60 — for optional
Package Retainers +0.10 PCB Locating Posts
Max Matrix
Package Outline PCB HOLE PATTERN
| /
| /
_':|:{1<
17.3 = i
. 9.70
— — Seating Plane
J_ I 1 + +
LT NS — R
- _I Dll‘l'.le!'lSlDl]S in
Standoffs— 1.50 Millimeters
. 2.50
Dia. 1.50 Contact Tail Dimension | .0 00
Optional
PCB Locating ——0.15x0.22 Tol
Posts Contact Tails olerance 120.25 1 £0.13
0.80 ——=| [«—
Pitch

For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 4.0 mm long.

PACKAGE SPECIFICATIONS

Max Package Size

12.0 + 0.1 mm SQ Max

Max Matrix

13 x 13 Max

Ball Diameter

0.35 - 0.55 mm

PCB RECOMMENDATIONS

Board Thickness

0.8 mm - 1.6 mm

Through Hole Diameter

0.30 mm Min

14




3M™ Textool™ 0.80 mm Open-Top BGA Sockets

Type 1l
40.0 2X Dia. 2.0 [e— 33.00 £0.05 —
Guide Hole
for automatic
32.00 loader/unloader <= 20.0020.05 —
Dia. 0.30 min
21.0 /_ Contact Hole
| R v 4 2X @ 2.20 min
" ) [ i X // &ﬁ/]/_ For Optional
2XXX1802X - | al | Mounting Screws*
I I
[” | | {} 1 |
33.00 | | |
40.0 +0.05 : :
I
14.40
1] -—|—- e +--—- __._{_nz +0.10
21.0 ¥ 20.00 Max Matrix
I I I
[> +0.05 'l
San | ISl
I
I]] [[I . | K |— 0.80 +0.05
&M/ TEXTOOL I( ! | L
I
| — U S
/ [0} 0.80+0.05 —— |~ ¢
Optional Pitch ?x Di?. 1.e|o Min
i — 14.40 —* or optional
Package Retainers +0.10 PCB Locating Posts
Max Matrix

Package Outline

17.3

|

e |

PCB HOLE PATTERN

0.55 —|

Standoffs

Optional

PCB Locating
Posts

0.80
Pitch

r'_IIIIIII|IIII

—]

—e1=—0.15x0.22
Contact Tails

||
‘|.50J L

=— Dia. 1.50

f
9.70
Seating Plane

l Dimensions in

Millimeters
050 Dimension .0 .00
Contact Tail
Tolerance (4025 [+0.13

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 4.0 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

PACKAGE SPECIFICATIONS

Max Package Size

17.0 £ 0.1 mm SQ Max

Max Matrix

19 x 19 Max

Ball Diameter

0.35-0.55 mm

PCB RECOMMENDATIONS

Board Thickness

0.8 mMm-1.6 mm

Through Hole Diameter

0.30 mm Min

15



3M™ Textool™ 0.80 mm Open-Top BGA Sockets

Type I
45.0 le—— 38.00 £0.05 ——
2X Dia. 2.00
7. Guide Hole e o
87.00 for automatic 25.00£0.05 Dia. .30 min
loader/unloader Contact Hole
26.0
| 2X @ 2.20 min
! D [":;" _"_|_"_'7/'?/_ For Optional
2XXXT903X - * {er Mounting Screws*
1 1
I ! ] : & | i
[=| 38.00 | R |
450 +0.05 [
: 2500 | |
Py X005 | L
26.0 TY v | __ﬁ I —!_ ’ i -!-Q Max Matrix
' ' L
Al . | T
1 1
I I
9/ S/ TEy | y 0.80 +0.05
&/ TEXTOOL t -4~ Pitch

|
/ ¢
Optional

Package Retainers

Package Outline

|
1
A" |
17.3 w, 9.70
Seating Plane
i | I T[_x__x_(
0.55 L
Standoffs _ 2.50
150 Contact Tail
Optional —=| =—Dia. 1.50
PCB Locating
Posts 0.15 x 0.22
0.80 Contact Tails
Pitch

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 4.0 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

0.80 +0.05 —==—
Pitch

N o

— 19.20 —=
+0.10
Max Matrix

PCB HOLE PATTERN

4X Dia. 1.60 min
for optional

PCB Locating
Posts

Dimensions in
Millimeters

Dimension

.0 .00

Tolerance

+0.25

+0.13

PACKAGE SPECIFICATIONS

Max Package Size

21.0 + 0.1 mm SQ Max

Max Matrix

25 x 25 Max

Ball Diameter

0.35 - 0.55 mm

PCB RECOMMENDATIONS

Board Thickness

0.8 mm-1.6 mm

Through Hole Diameter

0.30 mm Min

16




3M"™ Textool™ 1.0 mm Open-Top BGA Sockets

rve our customer

chnical document

ase visit our web
the most up-to-d
achnical informati

BGA 1.0 mm Pitch Socket Platforms

Type Maximum Body Size (mm) Maximum Matrix Maximum Ball Count Status
0 19x19 17x17 289 Available
| 29x29 27x27 729 Available
Il 40x40 39x39 1521 Available
Il 45x45 45x45 2025 Inquire*

*Note: At time of publication, Type III was not released for sale. Please contact 3M Customer Service for current availability.

BGA 1.0 mm Pitch Socket Available Package Guide Sizes

Socket Type Series Number Package Body Size (mm) Matrix Count Maximum Pin Count
0 9342 6x6 6x6 36

9348 11x11 10x10 100
9340 12x10 10x8 80
9300 12x12 11x11 121
9301 13x13 11x11 121
9302 13x13 12x12 144
9303 14x14 12x12 144
9304 14x14 13x13 169
9305 15x15 13x13 169
9306 15x15 14x14 196
9307 17x17 15x15 225
9308 17x17 16x16 256
9344 18x12 16x10 160
9343 18x18 15x15 225
9309 19x19 17x17 289
9352 14x10 13x9 117
9355 15x15 14x14 196
9356 17x17 15x15 225
9357 17x17 16x16 256
9358 19x19 17x17 289
9310 19x19 18x18 324
9311 21x21 19x19 361
9312 21x21 20x20 400
9313 23x23 21x21 441
9314 23x23 22x22 484
9315 25x25 23x23 529
9316 25x25 24x24 576
9317 27x27 25x25 625
9318 27x27 26x26 676
9319 29x29 27x27 729
9360 29x29 28x28 784
9320 31x31 29x29 841
9321 31x31 30x30 900
9322 33x33 31x31 961
9323 33x33 32x32 1024
9324 35x35 33x33 1089
9325 35x35 34x34 1156
9326 37.5x37.5 36x36 1296
9327 37.5x37.5 37x37 1369
9328 40x40 38x38 1444
9329 40x40 39x39 1521

Note:

Contact 3M Customer Service Rep or 3M Authorized Distributor for information on sizes not listed on the above chart.
Contact patterns can be customized to match the package.
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3M™ Textool™ 1.0 mm Open-Top BGA Sockets

Product Specifications

Physical
Body:
Material: Polyethersulfone (PES)
Flammability: UL 94V-0
Color: Black
Alignment Plate:
Material: Liquid Crystal Polymer (LCP)
Flammability: UL 94V-0
Color: Black
Contact:
Material: Beryllium Copper
Plating: 30 p" (0.76 pm) Gold over 50 p" (1.3 um) Nickel
Other Metal Parts: Stainless Steel
Marking: 3M Logo / Textool
Electrical
Insulation Resistance: >1000MQ at 500 Vdc

Dielectric Withstanding Voltage:
Initial Contact Resistance:
Current Rating:

500 Vrms at Sea Level
<50 mQ measured at 1.0 mA applied current
1.0 A max @ 25°C

Environmental

Operating Temperature Rating:

-55°C to +150°C

Mechanical

Durability:
Initial Contact Force:

Initial Operating Force of Top Cover:
Contact Wiper Gap - Fully Open:

Safety

Precautions

20,000 actuations (10,000 devices load/unload) at room temperature

0.17N (17 gf) nom. for 0.6 mm dia. solder ball
0.14N (14 gf) nom. for 0.5 mm dia. solder bal
Type II - 5 Kgf @ full pin count

0.85 mm Nominal

Caution!

Provide appropriate local exhaust ventilation
when product is heated. Avoid skin contact
with hot material. Wear appropriate gloves to
prevent thermal burns.

Overheating of product may release vapors
which may cause eye and respiratory
irritation. Skin contact with heated product
may cause burns.

Consult Material Safety Data Sheet for further information
on health hazards, precautions, and suggested first aid.

Additional Information

Field Repairability
BGA socket contacts are generally not repairable or
replaceable.

Contact Probing
Top side probing can be accomplished by using a probe
head that matches the device pattern. Individual contact

probing should only be on the contact tails. Receptacle Use

A “ZIF” receptacle is preferred. If a “LIF” receptacle is
used, the insertion force must be <200g/pin.
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3M™ Textool™ 1.0 mm Open-Top BGA Sockets

Type O
< 33.0 = <——— 29.00 +0.05 —b
2X @ 1.60 Min
For Locating
<S— 220 —& Posts On Socket \ 19.00 +0.05 B>
Alignment Plate —1 1.00+0.05
Pitch
| LN ___|_________\
7 2xxx I30X_ T I{ﬂl ' fl\l
a i 2X o R b
T L —— — D I I
I - R R I 2
33.0 29.00 ceccesos Zi:::iiZ'T |
| +0.05 ! 2322222:122222232 ! L‘k
| i 1600
- —|—- e %-—-m::‘}mm-—- +0.10
1 19.00 | cecocccabocscssee ; Max Matrix
22.0 +0.05 | Z:ZZZ:ZZ]ZZZZZZ:Z !
L s - b EEECEEE
LN | | |
AN | / 3MmexTooL by ! |
Vi / i J \07____ ___|___ 7t
V 1.00£0.05 ——& ¢
i Pitch 4X @ 2.10 mm Min
(F?géllgan a; Retainers For Optional
9 - 16.00 Locating P_ostsS
289X @ 0.35 Min +0.10 and Mounting Screws

=

Contact Hole Max Matrix

Package Outline
PCB HOLE PATTERN

I
1
J—=_1
&ﬁ;_—w__ 5

!

0.5
Standoffs

Optional
PCB Locating
Posts

150 — Dimension 0 .00
Alignment Posts 20
Contact Tail Tolerance |+025 |+0.13
0.12 X 0.20
Contact Tail
1.00 ——&
Pitch

= v

8.3

Seating Plane
v v

|||||||it5;r s — 5

Dimensions in
Millimeters

L

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 3.5 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

PACKAGE SPECIFICATIONS

Max Package Size

19.0 + 0.1 mm SQ Max

Max Matrix 17 x 17 Max
Ball Diameter 0.40 - 0.70 mm*
Ball Height 0.40 mm Min

*Please inquire on other ball diameters.

PCB RECOMMENDATIONS

Board Thickness

1.6 mm

Through Hole Diameter

0.35 mm Min
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3M™ Textool™ 1.0 mm Open-Top BGA Sockets

Type |

PCB HOLE PATTERN

Package Outline

16.5

I
Il
G

05 ——
Standoffs

Optional
PCB Locating
Posts

1.00
Pitch

—f

Contact Tail

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 3.5 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

g ‘ Dimensions in
%%ﬁﬁ Millimeters
8.3
‘ ‘ Seating Plane Dimension | .0 .00
1]
IIIIIIIIIIIIIIIIIIIIIIIIIl=l =) I
Tolerance |10.25 |+0.13
1.50
Alignment Posts
2.0
0.12 X 0.20 Contact Tail

PACKAGE SPECIFICATIONS

Max Package Size 29.0 = 0.1 mm SQ Max
Max Matrix 27 x 27 Max

Ball Diameter 0.40 - 0.70 mm*

Ball Height 0.40 mm Min

*Please inquire on other ball diameters.

PCB RECOMMENDATIONS

Board Thickness 1.6 mm

Through Hole Diameter 0.35 mm Min

45.0 fe—— 39.00 +t0.05 ——=
2X @ 1.60 min
: - 729X 0.35 mm
for Locatin e —_ /|
33.0 Posts onls%cket 29.00 £0.05 Contact Hole
alignment plate min diameter
I I
1 __-_____|___ I
DOIBIX .('—é} i —! 1.00£0.05
= T = 1 ‘éy i Pitch
4 1
39.00 | :
+0.05 1 1 |
1 1
45.0 | |
26.00
— - — — -|— — - —t+-—  £0.10
29.00 | | Max Matrix
33.0 2005 | !
1 1
|
> | : T
| D )
J l 1.00:0.05 — & fa— | 4X @ 2.10 min
i Pitch for optional
Optional f
chkage Retainers fg?g Ie;gcclalvl%%rﬁ%sgtsScrews*
Max Matrix
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3M™ Textool™ 1.0 mm Open-Top BGA Sockets

Type Il
lk——— 57.90+0.10 —&
62.0 1521 @ 1.30 Min
Contact Hole \ 52.00 £ 0.10
450 = | 1.00+0.05
2X @ 1.60 Min <+ 43.00+£0.10 Pitch
For Locating
Posts On Socket
Alignment Plate |
) (" \
D
& !
62.0 W
"—i* 38.00£0.10
" Max Matrix
|
45.0 |
/ —! 4X ©2.10 Min
| For Optional
i Mounting Screws*
vy == ) T ¥ I~ 1 __x D

24.0

Standoffs

Optional
PCB Locating Posts

Optional ‘_/

Package Retainers

2X @2.10 Min
For Optional
Locating Posts
On Socket Base

<+—238.00+0.10
Max Matrix

Package Outline PCB HOLE PATTERN

Dimensions in

9.1
Pkg Seating Dimension | .0 .00

v L_
05 j

Plane
Vl] Yb Tolerance |+0o5 [+0.13

i
T = )

_ 4x 1.50 —
Alignment Posts 20
Contact Tail
0.12 x 0.20
Contact Tail

i‘ otros preoy o #}SZE‘ Vb Millimeters
1
o

1.00
Pitch

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 3.5 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

PACKAGE SPECIFICATIONS

Max Package Size 40.0 = 0.1 mm SQ Max
Max Matrix 39 x 39 Max

Ball Diameter 0.40 - 0.70 mm*

Ball Height 0.40 mm Min

*Please inquire on other ball diameters.

PCB RECOMMENDATIONS
Board Thickness 1.6 mm
Through Hole Diameter 0.30 mm Min
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3M™ Textool™ 1.27 mm Open-Top BGA Sockets

ontinually updates
chnical document

echnical informatic

BGA 1.27 mm Pitch Socket Platforms

Type Maximum Body Size (mm) Maximum Matrix Maximum Ball Count Status
| 27x27 21x21 441 Inquire*
] 35x35 27x27 729 Available
11 45x45 35x35 1225 Available

*Note: At time of publication, Type I was not released for sale. Please contact 3M Customer Service for current availability.

BGA 1.27 mm Pitch Socket Available Package Guide

Socket Type Series Number Package Body Size (mm) Matrix Count Maximum Pin Count

I 9222 29 x 29 21 x 21 441
9223 29 x 29 22 x 22 484
9224 31 x 31 23 x 23 529
9225 31 x 31 24 x 24 576
9226 33 x 33 24 x 24 576
9227 33x33 25x 25 625
9228 35 x 35 26 X 26 676
9229 35 x 35 27 x 27 729

I 9232 37.5x37.5 28 x 28 784
9233 37.5x37.5 29 x 29 841
9234 40 x 40 30 x 30 900
9235 40 x 40 31 x 31 961
9236 42.5x 42.5 32 x 32 1024
9237 42.5x42.5 33 x 33 1089
9238 45 x 45 34 x 34 1156
9239 45 x 45 35x35 1225

Note: Contact 3M Customer Service Rep or 3M Authorized Distributor for information on sizes not listed on the above chart.
Contact patterns can be customized to match the package.
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3M™ Textool™ 1.27 mm Open-Top BGA Sockets

Product Specifications

Physical
Body:
Material: Polyethersulfone (PES)
Flammability: UL 94V-0
Color: Black
Alignment Plate:
Material: Liquid Crystal Polymer (LCP)
Flammability: UL 94V-0
Color: Black
Contact:
Material: Beryllium Copper
Plating: Gold over Nickel
Other Metal Parts: Stainless Steel
Marking: 3M Logo / Textool
Electrical . .
Insulation Resistance: >1000MQ at 500 Vdc
Dielectric Withstanding Voltage: 500 Vrms at Sea Level

Initial Contact Resistance:
Current Rating:

<50 mQ measured at 1.0 mA applied current
0.5 A max @ 25°C

Environmental

Operating Temperature Rating:

-55°C to +150°C

Mechanical

Durability:
Initial Contact Force:
Initial Operating Force of Top Cover:

Contact Wiper Gap — Fully Open:

Safety

Precautions

20,000 actuations (10,000 devices load/unload) at room temperature
17gf (0.17N) Nom
Type Il - 2.5Kg Max @ 352 Pin Count
3.8Kg Max @ 480 Pin Count
Type III — 7Kg Max @ 540 Pin Count
3.8Kg Max @ 900 Pin Count
1.05 mm Nominal

Caution!

Provide appropriate local exhaust ventilation
when product is heated. Avoid skin contact
with hot material. Wear appropriate gloves to
prevent thermal burns.

Consult Material Safety Data Sheet for further information
on health hazards, precautions and suggested first aid.

Additional Information

Contact Probing

Top side probing can be accomplished by using a probe
head that matches the device pattern. Individual contact
probing should only be on the contact tails.

Overheating of product may release vapors
which may cause eye and respiratory
irritation. Skin contact with heated product
may cause burns.

Field Repairability
BGA socket contacts are generally not repairable or
replaceable.

Receptacle Use
A “ZIF” receptacle is preferred. If a “LIF” receptacle is
used, the insertion force must be <200g/pin.
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3M™ Textool™ 1.27 mm Open-Top BGA Sockets

Type 1l
[e—— 52.50 £0.10
56.7 2X @ 2.00 fe———— 45.00 £0.05 ———
Guide Hole
for automatic ) R 729x .05 mm
48.70 loader/unloader 38.40£0.05 r Con)t(act Hole
Min Diameter
5 b
4 | 1274005
RS ! Pitch
| s |
T
|
52.50 ! !
+0.1
56.7 0.10 | |
45.00 33.02
4 +0.05 —+ < L {g{ £0.10
40 3840 Max Matrix
' +0.05 ! !
I I
| : |
s & |
\/é &M/ TEZ TOOL | ﬁl- Dy
! v - ___ 11 %
Ontionl L 1.27 40.05—~f f-— ,
chkage Retainers 4X @ 2.50 Min Pitch 33.02 2X @ 2.00 Min
for optional M 10'.\/1I 0t )
i * ax Matrix
Mounting Screws 2X @ 1.60 Min
for optional
PCB Locating
Posts

Package Outline

L

|

[ ]
]

PCB HOLE PATTERN

18.0 Sovey
| 8.20
| - | | Seating Plane
_| U e e— f Dimensions in
0.5 Millimeters
Standoffs
> | 1.50 — o4 Dimension | .0 .00
ptiona . )
PCB Locating . Contact Tail
Posts ~——0.15x0.28 Tolerance |10 25 |+0.13
Contact Tails
1.27 —=
Pitch
* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 5.0 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.
PACKAGE SPECIFICATIONS
Max Package Size 35.0 = 0.2 mm SQ Max
Max Matrix 27 x 27 Max
Ball Diameter 0.75 £ 0.10 mm

PCB RECOMMENDATIONS

Board Thickness

1.6 mm

Through Hole Diameter

0.50 mm Min
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3M™ Textool™ 1.27 mm Open-Top BGA Sockets

Type 1l
< 6480+0.10 — &
69.1 2X @ 2.00 le——— 58.00£0.05 ———&
Guide Hold
for Automatic .
51.2 1225X  0.50mm Min
’ Contact Hole s 2X @ 2.00 Min
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= = o 0;77774, — A
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| T l . |
/ l i e T
64.80 B B
69.1 +0.10
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¥
+0. | | 43.18 £ 0.05
7@ - Can I ~ 1 Max Matrix
51.2 50.80
+0.05
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Optional . —~ 4X @ 2550 Min L o0s Pitch
Package Retainers for optional pith 43.18
Mounting Screws* +£0.05
Max Matrix

Package Outline

|
T o= ,|_ —
20 5 Yy §
| 8.20
| : t Seating Plane
0.8 J
Standoffs
1.50
2.40 .
Optional Contact Tail
PCB Locations
Posts 1.27 0.15 X 0.28
Pitch Contact Tails

* For 1.6 mm thick PCB, use self-tapping, STN.STL. screws size M2 x 5.0 mm long.
For other PCB thicknesses, contact 3M or your preferred 3M Distributor.

PCB HOLE PATTERN

Dimensions in
Millimeters
Dimension .0 -00
Tolerance |1+(0o5 |+0.13

PACKAGE SPECIFICATIONS

Max Package Size

45.0 + 0.2 mm SQ Max

Max Matrix

35 x 35 Max

Ball Diameter

0.75 £ 0.10 mm

PCB RECOMMENDATIONS

Board Thickness

1.6 mm

Through Hole Diameter

0.50 mm Min
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3M and Textool are trademarks of 3M.

Important Notice

All statements, technical information, and recommendations related to 3M’s
products are based on information believed to be reliable, but the
accuracy or completeness is not guaranteed. Before using this product,
you must evaluate it and determine if it is suitable for your intended
application. You assume all risks and liability associated with such use.
Any statements related to the product which are not contained in 3M’s
current publications, or any contrary statements contained on your
purchase order shall have no force or effect unless expressly agreed upon,
in writing, by an authorized officer of 3M.

Electronic and Interconnect Solutions Division

6801 River Place Blvd.
Austin, TX 78726-9000
www.3M.com/eisd

\ T i

Warranty; Limited Remedy; Limited Liability.

This product will be free from defects in material and manufacture for a
period of one (1) year from the date of purchase. 3M MAKES NO OTHER
WARRANTIES INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. If this product is defective within the warranty period stated
above, your exclusive remedy shall be, at 3M’s option, to replace or repair
the 3M product or refund the purchase price of the 3M product. Except
where prohibited by law, 3M will not be liable for any loss or damage
arising from this 3M product, whether direct, indirect, special,
incidental or consequential regardless of the legal theory asserted.

®

Recycled paper
40% Pre-consumer waste paper
10% Post-consumer waste paper

Litho in USA.

© 3M 2002 80-6111-0206-4 (11025.0)JHA/LP



